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Adolescent indigenous physical activity 1083regression analysis including terms investigating interaction between ethnicity and the contex-
tual factors included in this study indicated that the following factors were correlated with LPA
participation: age [odds ratio (OR) Z 0.82, 95% confidence interval (CI) Z 0.71e0.94], male
sex (ORZ 1.77, 95%CIZ 1.19e2.61), total hours spent watching television in the past 2 weeks
(OR Z 0.79, 95%CI Z 0.63e0.99), life satisfaction (OR Z 2.25, 95%CI Z 1.04e4.90), and ex-
ercise enjoyment (OR Z 3.40, 95%CI Z 1.71e6.74). However, neither indigenous status
(ORZ 1.03, 95%CIZ 0.19e5.79) nor any of the interaction terms reached the significant level.
Conclusion: No significant ethnic differences were found in LPA participation. LPA was signif-
icantly correlated with age, male sex, total time spent watching television, life satisfaction,
and enjoyment of exercise.
Copyright ª 2014, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
After reviewing the literature regarding the association
between physical activity (PA) and health, the US Surgeon
General’s report concluded that a regular regimen of 30e45
minutes of daily moderate PA can improve quality of life
and substantially reduce the risk of coronary heart disease,
stroke, colon cancer, diabetes, and high blood pressure.1
These findings ushered forth a wave of worldwide initia-
tives to encourage increased PA.2 In response to the global
recognition of the importance of PA for better health and
well-being, the government of Taiwan has also introduced a
series of health promotion campaigns along similar lines
seeking to promote PA among the Taiwanese population.
Indigenous peoples comprise 2% of the population in
Taiwan with ethnic Han Taiwanese making up the 98% ma-
jority. This minority group is not ethnically or linguistically
related to Han Taiwanese, but is rather regarded as the
point of origination of the Malayo-Polynesians and Austro-
nesians of Southeast Asia and the Southern Pacific.3e6
Indigenous populations experience disparities in health
worldwide, and Taiwan is no exception, where wide rifts
continue to exist in mortality rates and other health out-
comes between its ethnic groups.7e11 This is particularly
the case with many diseases arising from metabolic dis-
turbances whose risk is effectively reduced through
PA.12e16
In addition to promoting PA, there is also a global
movement to address disparities in health between indig-
enous and general populations.17 One modifiable risk factor
that can be targeted and addressed rather inexpensively is
participation in leisure time PA (LPA). Interventions aimed
at increasing LPA among youth and adolescents are most
effective in the long term, as the behavioral patterns
established during these developmental periods have been
shown to determine both current health status as well as
risk for developing chronic diseases later in life.18
In recent years, a number of studies have been published
regarding adolescent LPA, which can be referenced by
public health professionals designing campaigns to
encourage LPA among this age group. However, few re-
searchers have investigated LPA among the indigenous
adolescent demographic.19e23 On account of cultural
background factors, and the growing trend of urbanization
among Taiwanese indigenous peoples which may be
accompanied by some degree of acculturation, indigenousgroups may be very likely to have a different and dynamic
conceptualization of LPA. Thus, indigenous adolescents
may experience different barriers that will need to be
considered by public health professionals designing and
implementing campaigns to close gaps in health between
indigenous and general populations. To explore this phe-
nomenon better, this study set out to investigate the
contextual factors related to LPA participation among ur-
banized indigenous adolescents and urbanized adolescents
in the general population in Taipei City, Taiwan.
Methods
Participants
This study utilized a cross-sectional survey design. Data
were collected through telephone interviews using struc-
tured questionnaires. The preliminary study was a City-
wide Indigenous Adolescents Survey (CIAS) on LPA patterns
and sports injuries, which was conducted in the summer of
2002.24 This is a census self-administered questionnaire
survey of indigenous adolescent students in the fifth to
ninth grades that also includes nonindigenous classmates
matched on sex and academic achievement to be used
as a control group (n Z 1046).24 An indigenous person is
defined as a descendant of an indigenous inhabitant of
Taiwan, i.e., Austronesian tribal peoples. Six months
following the previous study, a telephone survey was per-
formed to analyze the key characteristics related to LPA
among urban adolescents. The detailed sampling method-
ology has been described elsewhere.24 A total of 733 par-
ticipants were recruited into this cross-sectional follow-up
survey, which yielded a response rate of 70% as shown in
Fig. 1.
Measurements
The major items of the current telephone survey are
described as follows. (1) Demographic information: Par-
ticipants’ background information included age, sex, and
ethnicity. (2) Selected characteristics: Participants’
selected characteristics included height, weight, average
hours spent watching television (TV) per bout, and partic-
ipation in LPA during the 2 weeks preceding administration
of the questionnaire. (3) Mental Health Status:
Figure 1 The study design of LPA among urban adolescents.
1084 F.-E. Lo et al.Participants’ mental health was measured by two ques-
tions: “Have you ever felt depressed in the past 3 months?”
and “Have you ever felt stressed in the past 3 months?” The
answers included four choices: “always”, “often”, “some-
times” and “never”. (4) Life satisfaction: Participants’ life
satisfaction was measured by a single-item question:
“Generally speaking, are you satisfied with your life at
present?” This question was worded in accordance with the
life satisfaction measurement used in the nationwide “2001
Youth Status Survey”.25 It relied on participants’ compre-
hensive evaluation of all aspects of his present family,
school, and social life. The answers included three choices:
“satisfactory”, “no comment”, and “unsatisfactory”.Statistical analysis
All statistical calculations were performed using SPSS
version 15.0 (SPSS Inc., Chicago, IL, USA). Height and
weight measurements were used to calculate body mass
index (BMI, kg/m2). We categorized BMI into four groups
based on the age-specific BMI criteria promulgated by the
Taiwanese Ministry of Health and Welfare in 2010.26 These
four categories included underweight (<16.3 kg/m2),
normal (16.3e22.4 kg/m2), overweight (22.5e24.9 kg/m2),
and obese (25 kg/m2).
The Chi-square test and independent t tests were used
to evaluate differences between the indigenes and non-
indigenes. A multiple logistic regression analysis was con-
ducted including terms evaluating the interaction between
ethnicity and the contextual factors investigated in this
study to determine which variables were associated with
LPA. Apart from indigenous status and interaction terms,
only significant variables were left adjusted in the logistic
regression model. The odds ratio (OR) was adopted to
evaluate the magnitude of association. The significance
level was set at p Z 0.05.Results
A total of 361 (49.2%) male and 372 (50.8%) female students
were recruited for this follow-up survey. Participants’ ages
ranged from 12 years to 18 years (standard deviationZ 1.4).
Roughly 49% of the participants were indigenous students.
Approximately 79.7% of the participants engaged in LPA
during the 2 weeks preceding administration of the tele-
phone survey. Of the participants, 96.0% had watched TV
during the 2 weeks preceding the telephone survey. Of the
indigenous participants, 87.3% reported feeling that their
life was satisfactory as opposed to 89.7% of the nonindige-
nous participants. Overall, 25.8% of the participants
perceived no stress, and 43.4% of the participants perceived
no depression during the past 3 months. There was no sig-
nificant difference between indigenous and nonindigenous
participants in terms of most of the selected characteristics,
including age, sex, BMI, history of sports injury, stress status,
and life satisfaction. The only statistically significant dif-
ference between the two groups was in the average number
of hours spent watching TV each time in the 2 weeks pre-
ceding the survey (p Z 0.002). Participants’ demographic
and selected characteristics are shown in Table 1.
Multiple logistic regression analyses indicated that age
[OR Z 0.82, 95% confidence interval (CI) Z 0.71e0.94],
male sex (ORZ 1.77, 95%CIZ 1.19e2.61), average number
of hours spent watching TV each time (OR Z 0.79, 95%
CI Z 0.63e0.99), life satisfaction (OR Z 2.25, 95%
CIZ 1.04e4.90), and exercise enjoyment (ORZ 3.40, 95%
CIZ 1.71e6.74) were significantly related to LPA (as shown
in Table 2), with a Nagelkerke R2 of 0.145. In the multiple
logistic regression model we also included terms evaluating
the interaction between ethnicity and the contextual fac-
tors investigated in this study to determine which variables
were associated with LPA after accounting for possible
interaction. None of the interaction terms reached the
significant level.
Discussion
The results of this study indicate that ethnic variation may
not be a factor with regard to LPA among indigenous and
nonindigenous adolescents in Taipei City, Taiwan. Surpris-
ingly, we also did not detect an association between LPA
participation and BMI. However, we did detect significant
age and sex effects, with older ages being less likely to
engage in LPA, and males having been 1.77 times more
likely than females to have engaged in LPA during the 2
weeks preceding administration of the questionnaire. We
also found longer bouts of TV watching to be inversely
associated with LPA, whereas life satisfaction, an enjoy-
ment of exercise, and prior sports injuries were all posi-
tively associated with LPA.
The indigenous and nonindigenous adolescents in this
study were all resident in Taipei City, the capital and most
metropolitan city in Taiwan. We feel that our inability to
detect statistically significant differences in many de-
mographic and LPA-related factors between urban indige-
nous and nonindigenous adolescents helps to confirm how
the effect of shared living environments may attenuate
ethnic effects.
Table 1 Participants’ demographic and selected characteristics.
Variable Indigenous Nonindigenous Total p
Age, y 14.1  1.4 14.0  1.4 14.1  1.4 0.383
Sex
Male 188 (52.4) 173 (46.3) 361 (49.2) 0.098
Female 171 (47.6) 201 (53.7) 372 (50.8)
Ever watching television in the past 2 wk 359 (96.8) 343 (95.3) 702 (96.0) 0.303
Ever engaged in leisure physical activities in the past 2 wk 291 (81.1) 293 (78.3) 584 (79.7) 0.361
Life satisfaction
Unsatisfactory/no comment 47 (12.7) 37 (10.3) 84 (11.5) 0.311
Satisfactory 324 (87.3) 323 (89.7) 647 (88.5)
Felt depressed
Always/often 24 (6.5) 15 (4.1) 39 (5.4) 0.296
Sometimes 183 (49.4) 192 (53.2) 375 (51.2)
Never 163 (44.1) 154 (42.7) 317 (43.4)
Felt stressed
Always/often 25 (6.8) 16 (4.4) 41 (5.6) 0.396
Sometimes 252 (67.9) 250 (69.3) 502 (68.6)
Never 94 (25.3) 95 (26.3) 189 (25.8)
Enjoy exercise 349 (94.8) 336 (93.3) 685 (94.1) 0.390
Ever had sports injury 74 (19.9) 66 (18.2) 140 (19.1) 0.555
Body mass index
Obese 33 (9.2) 26 (7.4) 59 (8.3) 0.611
Overweight 41 (11.4) 33 (9.3) 74 (10.4)
Normal 242 (67.4) 248 (70.3) 490 (68.8)
Underweight 43 (12.0) 46 (13.0) 89 (12.5)
BMI, kg/m2 19.9  3.9 19.5  3.6 19.7  3.7 0.182
Average time spent in watching each time in the past 2 wk, h 2.0  1.4 1.7  1.1 1.9  1.3 0.002
Data are presented as mean  standard deviation or n (%). Missing values were deleted.
Adolescent indigenous physical activity 1085Prior to their migration to urban areas, Taiwanese
indigenous people’s LPA was traditionally related to hunting
and other cultural and religious activities, which often
incorporate elements of dancing and wrestling. However, in
modern times, the indigenous peoples are an increasingly
urbanized population, with 47.14% of their overall popula-
tion now living in metropolitan and urban areas.27 Living in
an urban environment has restricted many of their tradi-
tional LPA practices such as hunting, and many of their
other tribal cultural activities have also been largely cur-
tailed following being sundered from the tribal group. This
transition in lifestyle has been accompanied by high prev-
alence rates of adult overweight/obesity and various
chronic diseases arising from metabolic disturbances.12e16
One mechanism underlying this phenomenon may be a
trend leading away from the traditional tribal values placed
on exercise, and toward the values held by Han Taiwanese,
who largely value academic achievement over athletic
performance. This possibility is also partly supported by the
finding that age was inversely related to LPA participation.
Under the Taiwan educational system, there is an increas-
ingly intense academic pressure to prepare for the national
examination to test into a competitive high school among
the fifth to ninth grade adolescents. During this time
period, most Han Taiwanese students are particularly
encouraged to avoid athletic participation and to focus on
their studies, with lower amounts of LPA having been
demonstrated to be correlated with superior academic
achievement among Taiwanese students.28However, it is also at this young age that it is particularly
important to develop healthy lifestyle habits such as reg-
ular LPA participation, as factors such as childhood obesity
and lack of childhood LPA are predictors for adult obesity.29
In the general population of Taiwan, a lack of LPA is
particularly evident among women, who, due to body
image reasons, avoid LPA, and are more likely to lead
sedentary lifestyles.30 This is supported by the finding that
female individuals in this study were less likely to have
participated in LPA.
Another finding of this study, which has implications for
health promotion design was that BMI, was not associated
with LPA. If increased LPA were effective in maintaining a
normal BMI, we would expect to see normal weight in-
dividuals to be been more likely to engage in LPA than
overweight or obese individuals. This may very well suggest
that the intensity of LPA seen among the individuals
analyzed in this study was insufficient to be effective at
maintaining a normal weight and worked to dilute the as-
sociation we would expect to observe if the intensity and
dose of LPA was sufficient. Therefore, future public health
interventions need to target not just the right audience,
but also to deliver the right message about how to exercise
effectively.
We also found that individuals satisfied with their lives
overall to have been more likely to have participated in LPA
than those who reported their lives to be unsatisfactory.
This is in agreement with other studies on the topic, which
have found increased PA to have had a direct impact on
Table 2 Multiple logistic regression analyses for having
engaged in leisure physical activities during the 2 weeks
preceding administration of the questionnaire.
Variable OR (95% CI) p
Age, y 0.82 (0.71e0.94) 0.004
Sex
Male 1.77 (1.19e2.61) 0.004
Female 1 (reference)
Ethnicity
Indigene 1.03 (0.19e5.79) 0.969
Nonindigene 1 (reference)
Time spent watching
television, h
0.79 (0.63e0.99) 0.037
Life satisfaction
Satisfactory 2.25 (1.04e4.90) 0.041
Unsatisfactory/
no comment
1 (reference)
Exercise enjoyment 3.40 (1.71e6.74) <0.001
Prior sports injury 1.84 (0.81e4.13) 0.143
(Ethnicity)  (time spent
watching television)
1.05 (0.79e1.39) 0.749
(Ethnicity)  (life
satisfaction)
0.86 (0.29e2.49) 0.774
(Ethnicity)  (exercise
enjoyment)
1.07 (0.27e4.26) 0.919
(Ethnicity)  (prior
sports injury)
2.45 (0.69e8.70) 0.167
Nagelkerke R2 Z 0.145.
CI Z confidence interval; OR Z odds ratio.
1086 F.-E. Lo et al.daily well-being.31 However, as this study was unable to
differentiate between correlation and causeeeffect re-
lationships, it is also possible that individuals more satisfied
with their lives were more likely to exercise.
The finding that the average amount of time spent
watching TV per bout was inversely associated with LPA
participation, and that an enjoyment of exercise was
positively associated with LPA can also help to direct future
health promotion interventions. Although LPA has been
proven to be beneficial for both physical and mental well-
being, increased activity is only half of the picture. The
other half is decreasing the amount of sedentary time,
which is often spent in front of the TV. Therefore, future
public health interventions should aim to both cultivate a
healthy culture that encourages an enjoyment of exercise
and nurtures an active and nonsedentary lifestyle.
The results of this study need to be seen in light of
several limitations. The first is that we were unable to ac-
count for varying degrees of acculturation. Future research
should include some measures of acculturation to investi-
gate this dynamic better. Secondly, all the individuals
sourced in this study were resident in Taipei City, the
capital and most metropolitan city in Taiwan. Thus, it is
possible that these findings cannot be extrapolated to other
urban areas, let alone more remote areas such as moun-
tainous indigenous townships. Third, this study achieved a
response rate of 70%. There are two main factors likely to
have contributed to participants being lost between the
first and second wave of the survey. The first is thetendency for Taiwanese, particularly youth, to change their
telephone number frequently. As this was a telephone
survey, individuals contacted in the first wave who subse-
quently changed their telephone numbers prior to the
second wave would not have been able to be contacted.
The second factor influencing the loss of participants be-
tween survey waves is the tendency for Taipei City youth to
frequently engage in extra-curricular additional instruc-
tion, which may have left many of our participants un-
available for a telephone-based survey. However, despite
the relatively small sample size we did have sufficient
statistical power to perform the analyses conducted in this
study.32 Furthermore, as this investigation utilized census
data, the profile of LPA-related characteristics among ur-
banized indigenous adolescents is well reflected in the re-
sults, and should provide public health professionals with
valuable reference data to plan and stage effective in-
terventions aimed at increasing physical activity among this
population.
In conclusion, although LPA was significantly correlated
with age, male sex, total time spent watching TV, life
satisfaction, and enjoyment of exercise, we did not detect
any significant ethnic differences in LPA participation be-
tween urbanized indigenous and nonindigenous adolescents
or any interaction between ethnicity and the investigated
contextual factors.
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